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ON  THE  COINAGE  LAliO  ()l\s,[L\'EU  AND  GOLD. 

By  Alex.  S.  Christie.  LL.  M.,  [^    \ 

Professor  of  Mathematical  Physics  in  Columbian  University. 


I  purpose  in  this  paper  to  cletenriii.  Vv  i  iiL'-or.  ni-  fnmputatioD, 
base(i  I  I  on  tlie  essential  elementscf  tii'  tii;  -ti  'ti  iIm  y\\>\  variations 
111  iLc  caiimercial  ratio  of  silver  i  >  ^«»M.  and  to  inli'  atti  how,  and 
to  V,]]  if  legree,  these  variations  ^linul'l  -iil*  tt  tii*  <•  (iiiage  ratio.  The 
problem  is,  in  many  of  its  more  iinpci;  sut  !<  atures,  quantitative,  as 
much  so  as  the  general  problem  of  A\  ii  m'ik  il  .i-ti ')!M'iiiy  ;  and  hence, 
to  tluit  extent,  mathematical  anaiw^i.>  ruiisiituu  .^  Ihu  only  adequate 
instrument  for  its  treatment.  It  is,  however.  \\\  ii-  •  !it!rety,  far  more 
complex  and  much  less  tractable  than  tl)e  ])roi  h m  of  astronomy. 
The  monetary  system  is  not,  like  liiL  :^ulai  m^Iuui,  -uu:-tantially  con- 
servative ;  it  is  continually  perturbed  by  ]i-vrljir  forfes — the  hopes, 
fears,  desires,  whims  and  caprices,  the  ^mH  m  I  -oiiscious  purposes 
of  men — forces  which  are  obscure  in  t  h*  n  orlLini  -.wA  not  yet  ex- 
pressible in  terms  of  the  fundamental  nut-  it.  i;  /'.ever,  at  any 
time  we  shall  succeed  in  evaluating  tin  <Hects  <lii»  [.>  physical  causes, 
the  residual  effects  are  plainly  refeii!-!.  t^  these  psychic  causes,  and 
in  a  cert-n'n  sense  are  their  measure. 

I  pur])ose  to  be  understood  by  tin  inrniy,  and  hence  in  the  mathe- 
matical processes  shall  sacrifice  elegance  t  »  p*  r>j>i(  uity,  and  brevity 
to  completeness  of  exposition.  I  invitu  aittiitiL>i)  t<.  the  method 
(unployed,  to  the  validity  of  its  minrip]- -.  to  tlip  (  linncter  of  the 
data,  and  to  the  justness  of  the  conchi-h'ir-.  1  In  (iita  are  the  best 
liiai  i  oaikl  obtain  at  this  time,  and  an  in  1.  supplemented  and 
ii  1]-  nv.  1  bv  further  research.  Tli)  "uuln'n  t  hr  j>Mp.  i  a  year  is  taken 
as  tlie  unit  of  time,  a  ton  containing  la*  thtai^and  paiuls  avoirdu- 
pois as  the  unit  of  weight,  and  the  sacrifice  <»i  a  day  >  niaiiual  labor, 
SM\-  witli  pirkaxe  and  shovel,  a.a  w.v:  uiiii  ui   \a.liie. 

A    :o..\  A^  signated  epoch  let 

G  =:  the  aggregate  gold  in  the  uurid,  cuiucd  ur  availablL:  ior  coinage. 

8  =:         "  silver 

A  =■■  the  average  value  of  a  ton  of  g«ad 

B=:  "  "  "  ^iiser, 

I^  =.  A  ~  B  =  the  ratio  of  silver  to  gold, 

(J   — :  the  increment  of  G  in  one  year, 

6'    =r.  "  "       S     " 

r   ^-.         "  '*      ^  " 


g^ 
«; 


a  =  the  cost  of  pro  nirti    l    •!       in  . 

and  rnit 

g  -^  G  =^p  ,     s  ^  S  =^  (/  ,     a  -^  A  =  7a  ,     h  ~  B  =  ?i  . 
Then  one  yeai  aft-  r  tjo'  <[''>i-ii;tt.M.i  rjujcl! 

S  -\-  S  =  tilt'  auurt  i^at''  ^il\rr    in    tiic    worhl,  roin-  ^i  or    ;i\  a.ilal  il-'    [or 

catiinauc. 
It  -\-  r        tlh'  rH'^\    '-atio  of   si[\<'r  to  u'*M. 
AG  ^  ay  =^  the  \aluf  of   ^a' 
BS  +  ^.s  ==         "         "    x^  +  5, 
AG  ^  aq       ^  , 

— ^,<-y — ^ ^-  ^  tat'  a\uraL:\'  \alut    ot    a  tiai  ot   (> 

(^  ^  g 


n- 


ti 


(( 


r ) 


A^  +  5 

7'  = 


(t 


■J, 
"     S  +  *•, 


-1^/      i     '^^/     .      -^->'-"^      i     ^>«!> 


<;  +  ^ 


xS'  +  5 


AG 


-.1  G 


/?>'  ^1 


^  .O 


*^ 


J     . 


/  > 


Z»\6 


J 


(1  -^  p^  (1  -t  ;^7^' 

-     ihi'  i'ati'>  of   silver  to  ^mM  at  tlif  (Mi^I  n(   []\>-  \t'ar,  /"//  -/  nw 

as    the    V<ir'i'it>,,.,     ,.l'  tluit    r^itn,    ;>     ,,n>rf.,l    Jnj    th.      .^u^,j,hi     ^Inr'nni    the 

year.      Tins  formula  will  well  repay  profounJ  stialy.      Tlic  factor 

(1    +   '//'//)   I   1  y  ) 

(1      -|-     /'   I     ,    1  lUj  ) 

is  tlo'  inijM)i;tant  on,'  an,!  may  l.c  callcj  tin-    IJatio   |-';iotor^  aiui  wh.ii 
this   !>    uiiitj.   tio'    ratio    rrniain>   constant.       I'or   con  \  rni<']i(^(>    iii    tlio 
iniinra-ical  r';i].ail;it iori>   I   sljall  tlo'ow  tin-  foi-njal.i    into   anotlna    fo|-ni. 
^^  ♦*  !i;i\  ••  in.    aol  nal  (li\  i>i(  m 


1-     / 

1 


/' 


//'/ 


"I 


a  '£  —  y^y  -f^ 


h'  nee 

7?  -f  r  -    Uy  1 


"T)  K^     1     '1;  K^  —  P     -     /»-  />'  -I     .  .  .) 


/:  V  1 


/I  I  2    2  S    '<      I 


'/  I 


^>  I  —  Vf)  —  //"//(I  —  a) 

-'     <'tih  !■  tia-ni>  too  sinajj  to  |-.M[iiii('  a(trnti(»iL 


'")} 


4- 


X 


a 


SuiiU  oAiui;  /V  from  each  member  Ave  get 

r  =  7?  {y(l  —  ?/)  — J9(l  —  m)  —  q^?i(l  —  ?i)  —  <//>(!  —  ^0  (1  —  ^^0 

\^>v  til     annntil  variation  of  the  ratio  of  silver  to  i:oM.      W  ion  this  is 

'/rvn  ]]o  vAiii)  remains  constant.  Tlii>  foi'inrilo  will  icjoiy  study. 
I'jo-  .|nant!ti<s  symbolized  by  </  an-l  />  ;!!••  so -^inall  tln-it  tiadr  squares 
oioi  til.'!)-  proam-t  will  practica'l\-  .liKsii-li  tlio  t^ain^  into  wliich  they 
(  iitt  ]■  in  an\  applications  made  m  liiis  ]>api'r  ;  I  shall  tiaaaiore  ^vrite 
tlo'  Anrio.al  \"a,riation  in  the  -ira]'!*-  ami  iiisti'urtivr'  form 

aial  pi'ococd  to  ihe  numerical  applicatioiis.  Tlic  data  ai'n  contained 
ill  tin    tal'lfs  foiiowing  : 

'I'oa.i.  1.      77'  'juantlUes  of  gold  and  silver  in   'hf  irnihl,  rnlnul  <,/■  amiJahle  for  coin- 
a{j< .  'lii'i  the  ratio  of  wagen,  estimated  iu  Jhu  finln  lij  inlijfd.  di  >b'jf  lu  nt  cpoclts. 


Year. 

Tons. 

Ratio 

nf 
Wages. 

Gold. 

Silver. 

1500 
IGOO 
1700 
1800 
1850 
1873 
1890 

• 

7 

a 

•JO 

;;s 

1)0 

82 

loo 

930 
1407 
3058 
4054 

7600 

25800 
50400 

".NHOO 

1  r,o(i(f(j 

Taelk  ■-.      I' r^!'.  '■'■tion  of  gold  aiid  sihei-  ///   /-'/'    ir,,ri'l .  n n'l  Hu    C'in iwrcial  ratio  of 

silver  to  gold,  for  each  calendar  irnr  si ;,<■>.  1^70. 


Tons. 

r< 

JNS. 

Year. 

Ratio. 

Year. 

liiitio. 

Gold. 

Silver. 

G.'Ul. 

Silv<-!'. 

1S70 

i 

15.57 
15.57  1 
15.63  \ 

1".  .i'-i 

isv2 

!  i,s8;'> 

'   1884 
lss5 

15.S.2 
168.7 

I7':ns 

2iM;5 
3058 
2798 
;;]  12 

Is.lii 
isa'.-l 
is.  57 
T.I.  11 

IsTl 

1S72 
1873 

159.5 

2109 

1874 

150a5 

189G 

10.17   1 

ISSd 

175.S 

;;l'.|^ 

2(1.  7s   1 

1875 

i*n.7 

2184 

16.59 

]s,s7 

175. :. 

)V1'X> 

21  .1::   ' 

JsTi', 

172.0 

2323 

17.S8 

ISKS 

LS2.S 

•MW-l 

,21. ',)'.<   1 

ls77 

!-'.».  1 

2148 

!7.22 

ISS'.I 

201  .7 

liiiM) 

22.  a'.  1 

ls7^ 

!.'7.3 

2519 

lT.'.»t 

isao 

l'.t'.t.7 

n;a,s 

1    r.'.7r^  ! 

187'.i 

!  -0.7 

2540 

1^.  HI 

1S91 

2(»a.2 

•l',t;-.s 

2a.a-_:  i 

issO 

17*;.  6 

2563 

1  ^  a  •.") 

isa2 

2;:i.72 

,    1681 

1 

170.8 

2705 

i^.l(i 

:  lsa3 

1 

1 
1 

!  j.'^irf^  t-t  r'\']n"t'ss  cxi^vy  inijxntitiit  nriiiciplf  iiiNok.-d  in  t  lie  . 'val- 
uations, tliit  iiotliiiiu'  lii;i\'  li»'  <1<»1M'  cox*  rtlv.  ami  that  fN  crx  t  li  iii;^-  iii;!\- 
cont !  li  >!U--.  fit'icr  \'.v  its  rvidcnt  ti'utli  or  l'\  it^  cviiltiit  t'aUitx.  tn  ilic 
sellif  iiM  lit  of  thi>  intricate  (|iu'sti()ii.  I  liolil  that  the  value  of  the 
aggregate  stock  of  gold  or  of  silver  is,  in  the  main,  and  when 
not  demonetized,  the  equivalent  of  the  aggregate  labors  and 
perils  undergone  in  the  first  acquisition  of  its  several  parts. 

I'M  *\ai!i{»lc,  suppose  an  oinice  of  u'old  dwj^  to-<lav  liv  tlir  labor  of 
tcii  lilt!!,  another  ounce  dui;"  a  tliousand  yeai's  a«;()  to-dav  l)y  tln^ 
labor  of  a  hundred  men — th<'  ounce  du^j,"  a  thousand  years  a<j,o  con- 
ijihiit-'d  ten  times  as  nuudi  as  the  ounce  (biij;  to-ih-iy  to  the  \a!ue  oi 
tlie  L:"!d  !iou  in  tlie  worhl  ;  and  at  the  same  time  it  is  also  true  that, 
if  in.th  wtTf  si'!j;reL;ate(b  the  one  would  be  exchanged  foi"  th*-  othei' 
in  litrtifiitU  .  This  apparent  para<lox  is  due  to  the  i'<'hictance  of  men 
\"  pait  will  L^'old  for  h'ss  than  tlie\  ,u;a\('  for  it,  to  the  vahie-sustain- 
ine:  nowt'i-  of  monetai'V  use,  and  to  the  fact  that  societ\'  is  not  \rt 
saturated  with  .u'old.  \\  luuiever  society  shall  have  attained  tlu'  con- 
'litir»u  in  which  '  rt-ry  one  /i<i''<  <iV  tJ>e  tjclil  fluff  //<    >r,//tfs,  the  pi'inciple 

tmI  ( .  •>(  t<.  bt  trut .  I  also  hold  that,  in  the  long  run,  miners  in 
all  ages  have  earned  their  wages.     Combining  this  with  the 

foi  <■.:•.  liiii^  I  ari'i\t'  at  the  following  principle: 

The  contribution,  to  the  present  value  of  the 
aggregate  stock  of  gold  or  silver,  by  an  incre- 
ment to  that  stock  at  any  epoch,  is  directly  as 
the  weight  of  the  increment,  and  inversely  as 
the  rate  of  wages,  estimated  in  fine  gold  or  fine 
silver,  obtaining  at  the  same  epoch,  the  wages  to 
be  estimated  in  terms  of  the  metal  contributed. 

in  u^iiiu  thi^^  principle  I  shall  appl\  both  to  limM  and  ^il\cr  tle^ 
ratio  f)f  \\:\(jr<  contained  in  tln^  last  column  of  Tabh-  1,  not  'join-j; 
into  the  iftinfiiient  of  allowinii"  for  some  small  \alu»s  of  the  I'atio  of 
silver  to  ^ojd  duriri^  and  prior  to  the  seventt'enth  ceiiturx  ;  and  T 
shall,  "i;  ]n'iiuij)le.  exclude  considm-ation  of  the  I'ema  rkai  »lc  ri.>e  in 
that  \alii.'  dmin^  the  past  t\\(>  decades,  a  pi'eliiiiinar\'  i-omputation 
having  show  1!  that  it  is  due  to  demonetization  and  speculation,  and 
hence  lo  l)e  excbuh  tl  in  the  evaluation  of  normal  <'t'tects.  luit  takini;" 
the  other  and  moi'e  laborious  course  would  lead  to  ]U'acticail\  the 
saiiM'  rt'sult. 

Llic  cinniuil  output  of  gold  given  in  Table  '1  i^  not  all  available  for 
coinnir*'.  T  assume  the  net  annual  industrial  use  to  be.  gold  KM) 
tons,  sihei-  ')(')")  tons,  and  estimate  that  '10  tons  of  this  gold  and  bll 
ton>  of  the  sii\'er  are  irrevocabh  lost  to  monet^nw  u>>es.  ddif  annual 
loss   b\-  abrasion    of   coins   is    app»roximately,  gold    I    ton,    silver    80 


-V 


V 


tons.  The  ]iet  annual  flow  to  tie-  V.a>\  ma\-  b.  assumed  i(.  be,  gold 
•_!0  torn.  <\]\-ov  1200  tons,  of  which  1  will  -n]>j^ose  7  ions  of  gold 
and  "••  '*  tons  of  silver  to  be  irrevocal'lv  lo-t  m»  the  coinage  circula- 
tioji  ot  the  world.  This  amonnt-^  to  an  iiTcvocai 'le  annual  loss  to 
monetaiw  uses  of  28  tons  of  gold  and  7"_!l  tons  of  sihor.  which  may 
i,,.  at  once  drdu  -ted  from  the  annual  j)reMluct  of  tiios''  metals.  This 
lone  we  have  Table   8.  in  which    ^r  and    >'  vrUv   to  the  bemn- 


heing 
niiiLi. 


nd  /)  auii  •/  LO  the  middle  of  the  calendar  year. 

Taiu.e  :5. 


Tons. 

1 

Vi.ir. 

P 

9 

1 





Gold. 

Silver. 

Gold. 

Si!v.!'. 

9^0 

,s  -^  S 

9 

s 

G 

>■ 

1ST:! 

132 

1448 

7('i(tn 

ir.niHK) 

0.i)]--2 

o.oo'.h; 

74 

122 

1175 

77:t-J 

l-llls 

ir.7 

1 1 

75 

134 

1413 

7sr.4 

i:>2r.-_!;i 

IGU 

a -J 

76 

144 

1602 

7'.)S8 

ir,403(J 

179 

;c3 

77 

161 

1427 

M:i-J 

i:).-,(;;;s 

196 

'.»2 

78 

169 

171)8 

8-2'.);; 

l~>~{}i\~} 

202 

11  1 

79 

153 

1825 

S  !(;•_! 

l.j,s.s(;;5 

17'.t 

1  ir> 

]^90 

149 

'     1842 

s-nr, 

ICdCSS 

U.0172 

o.oin 

si 

143 

1984 

s7<;  1 

Iti2r,;i0 

l*'- 

121 

82 

lU 

2244 

8M()7 

tr.t:>M 

]:.7 

1  ;');■) 

83 

130 

1     2337 

9048 

i<;67r)8 

1 1;! 

1 ;  '■■ '. ' 

84 

141 

1     2077 

!tl7s 

1<;90'.I5 

i:,2 

{■)■> 

85 

152 

2421 

'     '.'.-M'.t 

171172 

u;-j 

1  11 

86 

148 

2477 

;m71 

1  7:15'. '3 

1 :.:. 

112 

87 

147 

2574 

'.it;r,» 

!7'1«''70 

1  :> ! 

1  m; 

88 

i     155 

3011 

9766 

17sr,M, 

ir,H 

I'u 

St) 

177 

3579 

9<.)21 

ISil',").", 

177 

1  a") 

isiin 

172 

3887 

UMi'.is 

1s:>2;m 

II.  on;'.' 

O.U-Jds 

•Ji 

181 

4217 

iii-J7i> 

18'J121 

174 

221 

92 

l')!."*] 

193338 

Tn  ^ables  1  and  5  I  have  j^lacf^l  tlu^  com])Utation  of  ?n  and  /i  for 
the  two  dates  1873  and  1890.  m  a-aau'dama-  \\itli  the  principle  enun- 
ciated on  [).    b  1  A!aa:  4. 


Increment 

Jiiitio 

Period. 

of 

..f 

Gold. 

Wuges. 

1600 

930 

^    7 

iCdO  1700 

537 

--14 

]7()0   1800 

1591 

:   28 

1S()0-1850 

996 

:   48 

ls:.(i   1873 

3546 

:   71 

ls7;!    1890 

2498 

:   91 

iiicrtiiii  lit. 


-  132.0 

:=     56 . 8 

=z    20.7 

=   r)(  1 . 0 


—    •) 


J.  i .  ■ ) 


I'ui  1873,    7000  -:   2:).l 


2t>S.^,   /// 


For  1890,  10098  ^  31.0       3i>b.;:.  /. 


82 
:;l.(i 
luo 


0.31 
0.31 


'Vx 


Tucremeiit 

l;,itio 

\va-V'  !nent. 

Period. 

of 
Sliver. 

uf 
Wa^es. 

1600 

L>~-I)ii 

-    7 

=  3086 

1  t',l  Ml     IT'"' 

•2\   'ii> 

— 

-14 

-    IT.-.T 

1    7  '  '  1  '       1   -M  '  1  1 

.J.s-joi) 

— 

-28 

1  '^1, 11 1    i  >  7'  1 

2">i>i  III 

— 

-48 

IHM)   !-:; 

•J.UIMI 



-71 

=    330 

1-7:;    i-.'M 

c 

::.~ri:;i 

- 

-91 

=    387 

Fo!  1  > . :!.  i  .".I MM  10 


l\>v  1>1M).  is;^l!;;i 


1  ^.r. 


^n 


(  <  .  ?i  — 


^ 


-](;l  /. 


^21 .0 


0.-^;; 


(I  •>•' 


W''     ll'-    !i''\\     l<;i'i\'   ti>   f(  Milj  »llt«'    tile    r;ith>   <•!     ui'I'i     !')    sil\f!'.    1 1 »-    ;iii- 
lliiiii     \  .-i  rri  t  |i  »li.    Ml!il     the   cxct'^^     ()\    tllf     ('(  tliJliiflciM  i    );tti<).        I    clnplnN- 


f 


(  •• ' 


'  ^ !  I    • ) ;  I 


1.    l'"^'^.').   tllf     \;ilil"    1  •">.  (  '^.    wiili-li     i-v   tlic    ]!if;in    (>t 


tlie  mean  \;ilii<>  U>v  tiir  yr;n>  1  s  < -J  niid  1n7.">  ms  L:i\'!i  (»!i  paut'  Hrjl 
OL  ihr  Import  <»f  til''  1  hructoi'  of  thf  Mint  for  l^'J'J.  I  .lo  not  linNc 
the  nrni.il  ratio,  'j'hc  ('0]ii]-)iitf'il  tliu-t  iiat  ioii>  t  hi'ou^liout  tlir  two  d*  - 
cades  \\\\\.  iio\,\<'\.a\  l>o  jtractical!  \  t!i<'  -.•uiic.  aial  all  tlic  \aliit's  may 
beait'i'.'i   ii\    a  ^iiiali  constatit  (iiiantitx,  if   ■  IctUhMJ  doiial'lc. 

Table  6. — Containinn  the  Annv./'   1'.//  ■///-//  />/'  Li"    //'■''".'  r,f  S/'/r,  r  /..-  f ;,,],] _  (<!,'.  n 

hif  the  formula 

r  —  /.' , ',    !   —  n)  —  />(  1  —  771 ) \ 

with  tJii  !,'!'>>  dtriced  therrfrrni  f,,if'"  ///,/,•'>  1  ^7  t  l'^'»2.  Jn  the  last  cohi n, u  />  phi,',.! 
the  Excem  uj  the  Commercing  liri^  f"i-  i'^   i/^n 


Year.      \  —n 


1  —  7n    q{\  —  ny  ]^■^  —  m) 


1873 
74 
75 
76 
77 
78 
79 

1880 
81 
82 
83 
84 
85 
86 
87 
88 
89 

1890 
91 
92 


(7(1  —  n)  7: 

2\\  —  m)  I  .1.11:,  i 


o 


I)   I't 


I'    nd' 




•  •  •  •  •       •  •  •  ' 

t 

; 

1 

1            '  *•* 

\ 

•  ••...  .••••. 

0.78          ".'■■'• 

U.uu>,s 

93 

KM 

IDs 

a.') 
1  in 


i  ■  »_ 

Oail''i'J 

172 


anil  1'.) 
iub 
117 
124 
135 
139 
12  t 

ujjiia 

112 

108 

90 

li).-, 

]12 

107 
104 

109 

1  22 

mal  17 


+ 


+ 
+ 


0.004', 

0   (la  I'l 
mi 

Ml  la 

ll  .t; ! 
lit.",  1 
ii!:{a 
Mia ! 
M'la 

!l  I!  1    1 

H  Mia 
I M  n ' 

i;mi-J 
liia  } 
iiihi 

Ml-Jl 

M  lai  I 
Mil  a 
'  i.-jii 


\  iiri;it  il  iTj 

\'  ')■  (i!l' 


Fxc.  <s   (if 

'  I  'ni!ii>  r- 
:u.\  Katio. 


(I 


709 

•'32 

ai;ii 
r.'O 

391 

:n2 

■ '  a  ^ 


1 1 
( I 


n72 


—   a 


{ .  I 


1  "i .  !  -2 

!."..  i7»; 

1.7.  laO 

1  - . 1 75 

17. 172 

17S 
!a3 
22a 

271 

a  I  a 
IJO 


-  (noaa 

-  a..i7'a 
I  n  (1.7 1 
<ni  17 

-  iia''ja 

-  n.iKK; 

-[-(MM  I 

-  a.Mlfi 

-  aai<i:^ 
-f  a .(mk;  ; 
-f  < ' . "  M  7,   i 
4'  <'."-2 

-j-  a  a '  i ! ; 

-  ^   I  n  ( 1 1 ; ',  1 
-r  (KUvMi 


-T' 


-1- 


4-  I.  J 


18 

ao 

aa 
;u; 

7S 

r>9 

12 

,  ^2 

,ai; 
,01 
,46 

.  :{9 

2  1 

.at 

.7^ 

.SI 

, « 


8 .  22 


.1 1 


i 


/ 


^ 


ur 


^\ur.  .(nnn  of  the  data  used  in  rlu'  fma-oin-  noniinitatiou  i^  only 
,.,n.hh  ,i,.proxiniate,  it  is  importniit  to  a.tnnnim-  to  u  hat  d.-n^e  the 
ivMiltsarn  atlccted  by  considerahir  moaitieations  of  Mich  data,  i 
havn  tluivh.n.  made  a  second  coin|.ut;ition  in  thn  -^anu^  way  as  the 
lir.t  a^sun.in.  that  the  total  gnli]  and  siha-r  avaHahk^  for  monetary 
u,,,  ui  ..sT;;  wa^,  gold  7644  tons,  .ilvnr  U  UlOO  tons  :  that  thore  is 
lost  ina^vo.-ahly  lo  monetary  uses  uanh  year 

r,v  in  lu>tnal  use,  gold  40  toia--.  sihaa'  'isO  tons. 

i;*v  ahrasion  of   roins,  gold  2  tons,  silvi-r  o5  tons. 

l>v  th.w  to  tho  l-ast,  gold  20  tons,  siivnr  W)  tons. 

The  t  nal  jvsult  '-  yu'esented  in 


'P^,,;  ,.  -.—Resulta  of  a  second  c<j,i>i>utuliun 


irlth    iiii'iti fh  (I  (hitil. 


Year. 


1873 
74 
75 

76 

77 
78 
79 

1880 
81 
82 
83 
84 
85 
86 
87 
88 
89 

1890 
91 
92 


R 

Ratio 
Jan.  1. 


15.78 

15.717 

15.656 

15.589 

15.527 

15.429 

15.350 

15.295 

15.248 

15.222 

15.219 

15.234 

15.219 

15.214 

15.229 

15.240 

15.272 

15.318 

15.388 

15.468 


/■      Ex<'e^s  of 

\";a'i;iti"ii    <  \)iiiin»a"- 

I'oi'  Miif  vear.  cial  Jiatio. 


(1  ni'O 


—  laaai 

—  U.Ol'u 

—  0.002 

—  0.098 

—  n.07'.' 

—  0a!.7r) 

—  n.ni7 

—  0.026 

—  n.i'i''^ 

-|-  0.015 

—  o.aia 

--  njiaa 
-r-  oan5 

'  ti.all 
().o::!2 
4-  o.aiG 
^-  0.070 
-P  0.080 


+  '^1- 

-—  a.  r-> 

^    aa.i7 

-4-   -1   :;2 

4-   1.71 

-i-  2..^5 

— 

h-  ;^a)8 

_ 

.-  2.78 

— 

-  2   ''2 

4-  2. ^'7 

,        -p    .>.   .1 

T 


:M 

-L  4.10 

-^  5.5(; 

-f-  5.1)0 
-i-  0.73 
-P  a. 7a 

-^-  4.41 

-I-  5.49 
-i-    S.21 


.    ,  la  i -oral*/  niarshal- 


ri.r  n.MM'ssitx   -f  i;-oing  to  p-rf^ss  torlndsa.  ni-ai 

.re  exhaustive   invo>t  i-atiaoi.     Tho   iiiM    waaktobe 


,,  ,,!■  ll,.  taai^-  :.t  this  time.       h   i^  n.^    oit.  ntion.  hownvor,  to  enter 


upon  a   ninal!   \n> 

,1,,;,,.  istlir  ....il.wtinuotai  larger  !„ii-^  -f  -l.-M.-i  ..11111]...!  t..  .-..hUdence; 

il„.  ,.„in|.utiilion^  involved  in   !!,..   ;i|r!i.'.-iti f  ti,..  foiniua  for  an- 

„,nl  x.iMti.ii.  live  tben  easilv  pei  l-nn.a.  It  is  liar.ll.v  n-.cessary  to 
.av  l.i  ,niMli..|.i:iiiaaiis  thai  i  unv.  .ai..ru!ly  osclH.v.va  tli..  i,)..re  gen- 
,.,',1  „  ,.tli,as  -0  deliglitful  til  tliom  .'ui,l  -..  I.Mi.i.hliii-  t..  tli..  public; 
tl,,  „,  „...  s,,  ll,:.;  the  gist  o£  the  «lioi..  ii.iMt.r  i-  li.  iv  i.resented  m 
,„,„|,  laniv  iiitaiigihle  form.  I  im.w  iuvit..  att..|.tiou  t..  ii.iportaut 
result^  alit.|..n   att.iiued.      An  M.sjM.etioi,  uf  Tubk.,  G  uiul  7  .they  are 


8 


practically  the  same),  iii  iIm^  li-lit  ^-.t'  iIm'  ;Mril\-i-  ^\  wliirii  tli.'\  have 
been  derived  from  the  data,  :-iu*^s>  thMi  !!:•  i.i-u-i}  v^l  ih-  a.-'/uniuJa- 
tion  of  crold  and  silver  ii-  -1-^  I  -t  those  metals  avni^'dih  fnv  tikmk^- 
tarv  uses  in  the  worLi  i  .  i  '!•  iiniu  '  utput,  afford  n-  ni-^t  ii'r  n  m  m 
or  excuse  for  the  demonei  i/ii  n.'U  ui  -lis- i,  "V  for  it-  -ii  ^ur,-!' lai  h  oi  in 
the  markets  of  the  -o''  1.  i  I*  n-rni  H  tondency  of  thr  rMi..  -.!  m1 
ver  to  gold  was  d- -■^!.^\  ■')■•!  iiiMr;hl  -I  n!.^^..!.i,  from  i^T-t-  l^-'h 
since  which  time  there  hi-  '"o;  :ni  ai^vN  mI  i.M>i.:ir\.  h-i  the 
whole  normal  fliv'tiiMtifMi  i^  .imi'-  in-i  jinii'- i  i^t  when  coianaiTa  with 
the  abnormal  and  niiint  ui- !  ila.-- u:it  h  >n  hrouglii  ::l-«ai  i.vinr.vi-<e 
Wislation  in  this  ;ii  1  ■  iher  c<  h;>!;  lies,  bv  speculation,  !  \  ti-  i  t<  r 
mined  and  well-'lirri'ted  <  11  oil.-,  ui  i;;e  creditoi  ii.iiiun.  an- 1  -!  tiie 
creditor  class  everywhere.  Mil  1  ^  tlic  in  .Monnl  fears  ^.f  th«-  ]^.  oplo. 
The  excess  of  the  coMiMii.!  i  ti-  »'xhibited  in  the  la-t  .m!  nn,,  .f 
Tables  0  and  7  is  a  measure  -1  ili'  m  i  ni-  ss  of  the  time.  !  i  <  wi''-- 
ularities  of  that  column  (hi  ^vll*,  h   it  inn<f  1  '<  rememberrd,  Uu    lii 


.  I  i 


.  •       V 


N'ear)  'i\']'\ 


...i 


M::it     !t 


1  .'i    lesperate  and  reckless  s)m  >• 

i-u:i;i\  air^tiiJguish;  a  Lui  -uiau'iy 

H  ■ 


hers  stand  for  the  !h    n    <  i    t  I 
is  not  the  course  u!  n  iti.i      it 
ulation.      The  imaLinition^  of 

of  judgment  have  taken  >  nt!  a  ,,;  ti  <  m.  They  see  notlin-  V'uf  11 
"colossal  output  "  of  th-  -iix-r  iniiu^s,  an.i  fear  thai  i  ii«  ^^  i,"-  uorhi 
is  to  be  drowned  in  the  wniu  aii  lai.  Why  not  subject  the  ma ti.i 
to  calculation?  Stan^i;.-  >^u  tl:-  1. anl^  -f  ^^.  Ari<-i--i]^]a  ni^'  ^  l--t 
in  the  contemplation  ot  rn  t  nn  !t\  \  hnne  of  watei  ;"1!m.:  i  -h  I 
the  sea  ;  but  it  mas  b-  .;aMi\  Ml-\^n  tnai  tn.  Missis-ipp!  n.i-nt  i  i^e 
fiftv  feet  and  rei^v.iii  \]irvr  for  a  v(>av  uhImm,:  sen>iiaN  alt-  .-1!^:  the 
level  of  the  ocean.  The  colo^-ai  :M.:.a;i'  -nijaii  ..f  I  m  a  h  lT' a^l  a  nd 
silver  mines  is  goiug  t.  n  n  tii-  till  mcn-e  colossal  agiii'  j  "t.  ■  ait  j  a  it 
of  centuries.  This  va^L  aggivgau_  i:^  li.e  aouiinant  iari,  ariMii:  a^>  a 
conservative  reservoii-  i"  i'''"^ '  '-  ^''^'  mi-chiefs  ^t  laonetavx  nn.'tua- 
tions.  When  we  conn  i  >  now  this,  to  realize  tins,  we  \  iii  atih/e 
the  fact  and  make  oai  ia.\.-.  accord  with  an  i  m  ih  >  i  the  wi-.i^m  ,,i 
nature.  Subjected  to  vij-,,i-,,n^  ,-.aiM^'i^:ifi.an  ^vhere  (-n-'^  -a-n-nt  is 
given  its  just  weight,  the  !. -nil  tn  a  tiie  normal  *  ti-  -t  -'  \  <a  n . 
gold  is  at  pre:-<  ni  ai  ait  15^,  an  i  m^  vmerican  silver  1  .::  m  i-  ^\'>\{\l 
about  Si. 03  in  gold. 


Washington,  Anr/    21    l^'*'). 


A 


\\ 


Note  added  Aug.  '2Wi.—l  have  prepared  a  much  mure  lucid  and  iiitelli-,dblo  demon- 
stration without  the  employment  of  algebra,  which  will  be  published  within  a  few 
days.     The  result  is  substantially  the  same. 
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